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Since the first description of uroporphyrin by H. Fischer' this
substance has been believed to be excreted only in the urine. Numer-
ous publications concerning the excretion of porphyrins under normal
or pathological conditions have failed to mention the occurrence of
uroporphyrin in the feces. We have found it in the form of the
zinc complex in the feces of four out of five cases of idiopathic
porphyria.t Its presence was questionable in the fifth. Although
uroporphyrin was readily identified in the feces of cases 1 and 3,
the method of purification available at the time these were studied
was inadequate to permit crystallization. By means of an improved
method entailing chromatographic analysis, crystalline uroporphyrin
has been isolated from cases 4 and 5. The method employed was as
follows: The untreated feces was ground in a mortar with methyl
alcohol saturated in the cold with hydrochloric acid gas. The methyl
alcohol extract was filtered from the fecal residue on a Buchner
funnel, and the residue was then extracted twice more by grinding
in a mortar with an additional amount of methyl alcohol HCIl. The
combined methy! alcohol extract was allowed to stand overnight. It
was then mixed with chloroform and several volumes of water and
shaken in a separatory funnel. The chloroform fraction was washed
twice with water and once with .10% NH,OH. - Shaking with an
equal volume of 7% NaCl quickly breaks any emulsion. The chloro-
form was washed twice more with NaCl solution. It was next
filtered through chloroform moistened paper and mixed with 10
volumes of petroleum ether. The filtrate was then passed through
a column of Brockmann's Al,0, (Merck) 1.5 x 12 ¢m in dimensions.
The precipitate was redissolved in the least possible concentration of
chloroform in petroleum ether. This was also filtered through the
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IsoLAaTiION OF UROPORFPHYRIN FROM FECES 391

Al,Oj; column after the original 1:10 mixture had almost completely
passed through. A chromatogram as seen in Fig. 1 was then devel-
oped by elution with increasing concentrations of CHCI; in petroleum
ether.

The proportions of CHCI, to petroleum ether as given for the
various zones in Fig. 1, refer to the mixture used in eluting each zone.
For example, the lower orange zone was completely removed with
the 1:10 mixture while the uroporphyrin zone* was moved but slight-
ly, and eventually required a 1:1 mixture for complete elution. Thus
it is seen that the chromatogram in Fig. 1 is really composite since
zones 1, 2, and 3 were removed before the remainder of the chro-
matogram was well developed.

It should be noted that a number of samples of feces from cases
4 and 5 were individually subjected to the above procedure. In
some instances the total amount of pigment was relatively too large
for the first AL O, colummn with the result that there was some over-

10 Brown : Srercobilin +*
CHCl3 : Pet.ether

121 Red Uropoqo/ryr/'n**

§:2 Violet : Mesobiliviolin

123 Brown : Unidentified

4 o “ Green : Glaucabitin*

45 { Red : Unidentified porphyr/'n*

’ Red Copr'oporphyr/n*

"7 Red : Proroporphyrin®

1.7 Red : Unidentified compound *
1:10 N SR Orange: Unidentified (carotenoid ?)

Fie. 1.
Chromatogram as developed by elution with increasing proportions of CHCly
in petroleum ether.
*Obtained in crystalline form from the feces of case 4. Present also in feces
of case 5, but not erystallized.
**Crystallized from feces of both cases 4 and 5 repeatedly.

2 Watson, C. J., J. Biol. Chem., 1936, 114, 47,
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lapping of zones and the primary chromatogram in these instances
was not as well defined as shown in Fig. 1. This necessitated prepa-
ration of secondary chromatograms from 2 or more overlapping
zones,

The eluent from each of the zones noted in Fig. 1 was concen-
trated on the water bath to a volume of 1-2 cc, and hot methyl alcohol
was then added. After further concentration to remove any re-
maining petroleum ether or chloroform, crystallization occurred,
on cooling, in the fractions as indicated by the asterisks in Fig. 1.
The stercobilin from zone 10 was not crystallized as the ester, but
rather as the hydrochloride after saponification by heating for one-
half hour in dilute NaOH, followed by acidification with HCI, and
further treatment in the usual manner.* The glaucobilin methyl
ester from case 4 crystallized directly and after 2 recrystallizations
melted at 222-223°C (uncorrected). The protoporphyrin methyl
ester from case 4 melted at 216-217 C (uncorrected) after 3 crystal-
lizations from CHCl,-methyl alcohol. On one occasion copropor-
phyrin III methyl ester was obtained from case 4, the crystals melting
at 160-165°C. It may be emphasized that the esters of uro-, copro-,
and protoporphyrin have always been noted on the Al,O, column
in the order shown in Fig. 1. Uroporphyrins were isolated re-
peatedly from both cases 4 and 5. These were spectroscopically
identical with uroporphyrin as isolated from the urines of all 5 cases.
The melting points of the methyl esters clearly indicated a mixture
of the types I and III isomers. H. Fischer and Hofmann® have
shown that uro- I ester melts at 302°C (uncorrected) while uro- I1I
ester was found by Waldenstrom* to melt at 258°C (uncorrected).
In the present study crystals from case 4 melted at 267°C (uncor-
rected ), and from case 5 at 280°C (uncorrected). On decarboxyla-
tion of the uroporphyrins by the usual method® a mixture of copro-
porphyrins I and 111 was obtained in both cases. Those of case 4
were separated completely by the Al,O.-acetone method as previously
described.® The copro- I.ester melted at 248°C (uncorrected), and
the copro- III ester at 145°C (uncorrected), and after crystallization,
at 175-180°C (uncorrected). The amount of the latter was insuffi-
cient for recrystallization which may explain the somewhat elevated
second melting point. The characteristic dimorphic melting of
copro- IIT methyl ester was clearly evident, however. It may be
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noted further that crystals were of the typical rosette type, while
those of the copro- I ester were the characteristic curved needles
which were relatively insoluble in methyl alcohol.

Waldenstrom* found that uroporphyrin III is extracted by ethyl
acetate from an aqueous solution at pH 3.0-3.2 (barely gray-blue to
Congo paper by the addition of a very small amount of dilute HCI).
The uroporphyrin IIT from each of the above cases behaved in this
manner. It must be emphasized, however, that uroporphyrin is not
unique among the porphyrins in being ether insoluble and ethyl
acetate soluble, since we have encountered at least one and probably
two porphyrins behaving in this manner, but nevertheless clearly
distinct from uroporphyrin. These have not yet been identified and
are being studied further at the present time,
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The urines of patients suffering from idiopathic porphyria have
often been noted to exhibit strong Ehrlich reactions, in many in-
stances at least, not due to urobilinogen. Waldenstrom’s studies® *
clearly demonstrated that the chromogen responsible for the Ehrlich
reaction in these urines is quite distinct from urobilinogen. which is
of course, most often implicated in other pathological states. During
the past 3 years we have had opportunity to investigate urine samples
from 5 cases of so-called “acute” idiopathic porphyria.t In each
instance the urine contained the zinc complex of uroporphyrin in
considerable amount. The subject of zinc uronorphyria as a disease
entity will be considered in a separate communication. These urines
also exhibited Ehrlich reactions in varying degree, at times very
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